A b~t~c t -We analyze o p t i m a l reconstruction i n oversampled A/D conversion, i n the case w h e r e the i n p u t signals are b a n d l i m i t e d and periodic. We s h o w t h a t t h e reconstruction MSE c a n n o t decrease w i t h the oversampling r a t i o faster than O(R(-')).
I n t r o d u c t i o n
Oversampled analog-to-digital (A/D) conversion is a technique which permits high conversion resolution while using coarse quantization. Classically, by lowpass filtering the quantized oversampled signal, it is possible to reduce the quantization error power in proportion to the oversampling ratio R [l] . In other words, the reconstruction mean squared error (MSE) is in O(R-'). This means that 1/2 bit of resolution can be gained for every octave of oversampling. It was recently found that this error reduction is not optimal. Under certain conditions, it was shown [2] on periodic bandlimited signals that an upper bound on the MSE of optimal reconstruction is in U(R-') instead of O(R-'), implying the trade-off of 1 bit per octave of oversampling. We prove on the same type of signals that the order U(R-') is the theoretical limit of reconstruction as an MSE lower bound. The proof is based on a vector quantization approach with an analysis of partition cell density.
Vector q u a n t i z a t i o n a p p r o a c h
We derive this MSE lower bound on a class of bandlimited signals which can be put in a finite dimensional space. We assume that the input signals z ( t ) are bandlimited by fm and are periodic with period T . These signals indeed belong to a space of finite dimension W , equal to the integer part of Tf,,, + 1. They can be considered as W dimensional vectors I. Then, the operation of sampling z ( t ) N 
H y p e r p l a n e wave p a r t i t i o n
We show that the partition generated by an oversampled 
